Review Questions/ Objectives
The objective of this review is to systematically identify, appraise and synthesise the best available evidence on the epidemiological association between Khat chewing (different dose, frequency, and duration) as exposure (potential risk factor) and hypertension as outcome.
The review question is:
What is the best available evidence on the epidemiological association between Khat chewing and hypertension?
Background
Hypertension is a growing public health problem, with remarkable contribution to cardiovascular diseases morbidity. Worldwide, an estimated 1 billion individuals have hypertension, and approximately 7.1 million deaths per year are attributable to hypertension. 1 A study done on healthy Yemeni adult volunteers provided evidence that Khat chewing induced a significant rise of arterial systolic and diastolic blood pressure and pulse rate in comparison with the baseline values. 4 The peak effect on the arterial blood pressure and pulse rate was reached 3 hours after starting to chew, followed by a decline 1 hour after spitting the leaves corresponding with changes in plasma cathinone levels an active ingredient of Khat.
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Similarly, a rise in blood pressure have also been observed when pure cathinone in gelatine capsules was taken orally. 6 desire, impotence and nocturnal emission which involves either ejaculation during sleep for a male, or lubrication of the vagina for a female are also common with chronic Khat chewing behavior. 23 Brown stains on the outer and inner surfaces of the teeth and dilation of the pupils with a staring gaze are considered pathognomonic or specific signs of Khat use. 24 Other reported effects associated with Khat chewing are sleeplessness, nervousness, and nightmares anorexia and constipation. 25, 26 Hyperglycaemia in diabetes, 27 reduced birth weight of babies 24 and inhibition of lactation 27 have been reported in Khatchewing mothers, possibly resulting from increased dopamine production. 28 Khat also causes an increase in adrenocorticotrophic hormone and growth hormone. 29 Khat extract have also been lead to increases in oxidative stress parameters and impairment or renal and hepatic functions in rats.
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Searches of the Joanna Briggs Library of Systematic Reviews, Cochrane Library and Medline, have shown there to be no existing or underway systematic review of this topic.
Inclusion criteria

Types of Participants
Adults (18 years old or older) regardless of gender and ethnicity, country of residence, Khat dose, frequency, duration of chewing or other characteristics of Khat exposure and co-presence of other known risk factors for hypertension.
Focus of the review
The phenomenon of interest of this review is the epidemiological association between Khat chewing and hypertension change in blood pressure among individual who chew Khat.
Types of Studies
The review will include observational analytical studies (cohort studies, case-control studies and crosssectional studies).
Search strategy
A three stage comprehensive search strategy will be used to identify all relevant published and grey literature. First, an initial search of databases Pub Med and CINAHL will be made to identify relevant keywords and search terms. This will be followed by a thorough second search using all identified keywords and index terms across major databases. Finally, the reference lists or bibliographies of all identified reports and articles will be checked manually for articles of interest.
Available electronic journal articles will be searched through HINARI, Popline, and MedNar databases.
The JBI Library of Systematic Reviews and Cochrane Library, Government websites, and specific journals will also be explored to identify reviews that may act as sources of primary studies. Manual searches will be done in addition for different books related to our topic, as a source of potentially relevant research studies.
The following search strategy will be modified for the various databases and search engines.
Initial keywords/search terms:
["Khat" OR "qat" OR "Khat chewing", OR "qat chewing OR "Khat chewers" OR "qat chewers" OR "chata edulis", OR "effect of khat" OR "effect of Qat" OR "effect of chata edulis"] and
[hypertension OR "blood pressure"]
Databases to be searched:
PubMed, CINAHL, PopLine, LILACS, MedNar and Embase
Only English language studies fulfilling the inclusion criteria for this review mentioned above will be considered for inclusion. Research conducted following the 1988 Substances Act until December 2011
will be searched and considered.
For this systematic review the following definitions will be used. 
Assessment of methodological quality
All papers selected for inclusion in the review will be subjected to a rigorous, independent appraisal by two individuals. Regardless of their score we will include relevant papers and discuss their individual limitations and risk of bias and how that may impact the results of this review.
Standardised critical appraisal instruments from the Joanna Briggs Institute Meta Analysis of Statistics
Assessment and Review Instruments (JBI-MAStARI) will be used. Any disagreements that arise between the reviewers will be resolved through discussions, or with a third reviewer. Critical appraisal tools are attached as Appendix I.
Data Collection
Quantitative data will be extracted from papers included in the review using the standardised data extraction tool from JBI-MAStARI. The data extraction tools are attached as Appendix II.
Data Synthesis
Quantitative papers if appropriate will be pooled in statistical meta-analysis using the JBI-MAStARI. All results will be subject to double data entry. Association effect sizes and their 95% confidence intervals will be calculated for analysis. Heterogeneity will be assessed using the standard Chi-square. Where statistical pooling is not possible the findings will be presented in narrative form.
